A Gram-reaction-positive and rod-shaped bacterium, designated T , was isolated from shrimp paste collected from a market in Nakhon Sri Thammarat province, Thailand. Strain T was a strictly aerobic, motile bacterium that produced ellipsoidal endospores at a terminal position. The isolate grew at pH 4.5-10 (optimum pH 7.5), at 11-42 8C (optimum 37 8C) and in the presence of 0-15 % (w/v) NaCl (optimum 1-5 %). On the basis of 16S rRNA gene sequences, strain KN3-8-4 T belonged to the genus Virgibacillus and showed highest similarity with Virgibacillus olivae JCM 30551 T (97.85 % 16S rRNA gene sequence similarity). The diamino acid found in the cell-wall peptidoglycan was meso-diaminopimelic acid and the major isoprenoid quinone was MK-7. Strain KN3-8-4 T contained anteiso-C 15 : 0 and anteiso-C 17 : 0 as major cellular fatty acids and had phosphatidylglycerol, diphosphatidylglycerol, two unknown phospholipids and one glycolipid as polar lipids. The DNA G+C content was 43.5 mol%. Strain KN3-8-4 T showed low DNA-DNA relatedness (20.44 %) with V. olivae JCM 30551 T
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T . On the basis of phenotypic and chemotaxonomic data and phylogenetic analyses, strain T represents a novel species of the genus Virgibacillus for which the name Virgibacillus kapii sp. nov. is proposed. A traditional fermented shrimp paste with dark brown colour and strong odour, Ka-pi is widely used as a seasoning in Thailand. Similar fermented fish products such as bagoong (Philippines), shiokara (Japan), mam ruoc (Vietnam), terasi (Indonesia), ngapi (Myanmar) and belachan (Malaysia) are commonly consumed in Asia (Wittanalai et al., 2011; Chaijan & Panpipat, 2012) . These products contain high concentrations of NaCl which allow various halophilic micro-organisms to thrive in them, for example strains belonging to the genera Lentibacillus and Salinicoccus (Pakdeeto et al., 2007a, b) , and to the genera Staphylococcus, Micrococcus and Bacillus (Wittanalai et al., 2011) . The dominant species of micro-organisms that have been isolated from shrimp paste and are tolerant to high salt contents are from diverse genera such as Tetragenococcus, Clostridium, Virgibacillus, Corynebacterium, Kocuria and Jeotgalicoccus (Chuon et al., 2014) . In the course of a study on the diversity of halophilic bacteria in shrimp paste in Thailand, one isolate designated KN3-8-4
T , was found to represent a novel species of the genus Virgibacillus and was subsequently evaluated by the means of a taxonomic study using a polyphasic approach.
Strain T was isolated from shrimp paste collected from a market in Nakhon Sri Thammarat province, Thailand, by using the spread-plate technique on JCM no. 377 agar plates and incubating at 30 8C for 3-7 days. Cell shape, cell size, cell arrangement and spore formation were examined on cells grown on modified JCM no. (Hucker & Conn, 1923) . Cell shape and spore formation were observed under the light microscope and a scanning electron microscope (JSM-5410LV; JEOL). Flagella were examined as described by Forbes (1981) . Catalase and oxidase activity and nitrate reduction were determined as described by Barrow & Feltham (1993) . Anaerobic growth was tested by incubating the cultures on modified JCM medium no. 377 plates in an anaerobic jar with AnaeroPack-Anaero (Mitsubishi Gas Chemical). Hydrolysis of gelatin, starch and Tween 80 was determined as described by Namwong et al. (2005) . Arginine hydrolysis was performed by using the medium reported by Thornley (1960) . Acid production from carbohydrates was determined in the medium described by Leifson (1963) . The effects of various NaCl concentrations on growth were investigated in modified JCM no. 377 broth omitting the MgSO 4 . 7H 2 O with different concentrations of NaCl (0 and 1-20 %, w/v, in 1 % intervals). Growth at different pH (4 to 10, with an interval of 0.5) was investigated in buffered medium (HOMO PIPES for pH 4-5, MES for pH 5.5-6.5, PIPES for pH 6.5-7.5, TRICINE for pH 7.5-8.5 and CHES for pH 9.0-10.0). Growth at different temperatures (5-55 8C) was investigated in modified JCM no. 377 broth by gradient temperature incubator (Namwong et al., 2005) . Antibiotic susceptibility was examined by disc diffusion assay (Acar & Goldstein, 1991) on MuellerHinton agar (Difco) supplemented with 5 % (w/v) NaCl. The enzyme activities were determined using the API ZYM system (bioMérieux), according to the manufacturer's instructions. All tests were carried out in the media supplemented with 5 % NaCl, except for the investigation of effects of various NaCl concentrations on growth.
For chemotaxonomic characterization, cell biomass was produced in JCM no. 377 at 30 8C for 3 days. Diaminopimelic acid in the cell wall and menaquinone were determined as described by Komagata & Suzuki (1987) . Polar lipids were extracted as described by Minnikin et al. (1984) and identified by two-dimensional TLC followed by spraying with appropriate detection reagents (Komagata & Suzuki, 1987) . For quantitative analysis of cellular fatty acid compositions, cell mass was harvested and fatty acid methyl esters were prepared and identified according to the instructions of the Microbial Identification System (MIDI) (Kämpfer & Kroppenstedt, 1996; Sasser, 1990) .
Chromosomal DNA was isolated and purified from cells grown in modified JCM no. 377 according to the method of Saito & Miura (1963) . The DNA G+C content was determined by reversed-phase HPLC (Tamaoka & Komagata, 1984) . DNA-DNA hybridization experiments were conducted in microdilution well plates as reported by Ezaki et al. (1989) . The 16S rRNA gene of the isolate was amplified, purified, and sequenced as described by Namwong et al. (2005) . The sequence determined was aligned with selected sequences obtained from the GenBank/EMBL/DDBJ databases employing CLUSTAL X version 1.83 (Thompson et al., 1997) . The alignment was manually edited, and positions with gaps and ambiguous bases were eliminated prior to reconstruction of a phylogenetic tree. The phylogenetic trees based on the neighbour-joining method (Saitou & Nei, 1987) , maximum-likelihood (Felsenstein, 1981) and maximum-parsimony methods (Kluge & Farris, 1969) were reconstrcted in MEGA6 software (Tamura et al., 2013) . The confidence values of branches of the phylogenetic trees were determined using bootstrap analyses (Felsenstein, 1985) based on 1000 resamplings.
Strain T was Gram-reaction-positive, rod-shaped (0.57-0.7561.43-3.5 mm) and strictly aerobic; no growth was observed in anaerobic conditions. Terminal endospores were observed (Fig. 1 ). Colonies were cream and circular to slightly irregular (1-2 mm in diameter) on modified JCM no. 377 agar after incubation at 30 8C for 3 days. Cells were motile by peritrichous flagella. Catalase and oxidase activities and hydrolysis of Tween 80 and starch were positive, but nitrate reduction and hydrolysis of gelatin and L-arginine were negative. Strain KN3-8-4 T grew in the presence of 0-15 % (w/v) NaCl, at 11-42 8C and at pH 4.5-10 (optimally in 1-5 % NaCl, at 37 8C, and at pH 7.5). The strain was sensitive to (mg unless otherwise stated): amikacin (30) T was 43.5 mol%, which was in the range of the genus Virgibacillus (Lee et al., 2006; An et al., 2007; Quesada et al., 2007) , although it was higher than the closely related type strains (Table 1) . Strain T contained meso-diaminopimelic acid in Virgibacillus kapii sp. nov.
the cell-wall peptidoglycan, and the major isoprenoid quinone was menaquinone with seven isoprene units (MK-7, 87.9 %); MK-6 (2.4 %) and MK-8 (9.7 %) were also detected. These chemotaxonomic properties are commonly found in other members of genus Virgibacillus (Arahal et al., 1999 (Arahal et al., , 2000 Heyrman et al., 2003; Quesada et al., 2007; Hua et al., 2008) . The strain contained anteiso-C 15 : 0 (44.01 %), anteiso-C 17 : 0 (41.30 %), iso-C 15 : 0 (6.12 %), iso-C 16 : 0 (4.89 %), iso-C 17 : 0 (1.56 %) and iso-C 14 : 0 (1.04 %) in the cellular fatty acid profile (Table S1 ). The amount of iso-C 15 : 0 and anteiso-C 17 : 0 in strain KN3-8-4 T was significant different from the closely related type strains. The polar lipids detected in strain T were phosphatidylglycerol, diphosphatidylglycerol, two unknown phospholipids and one glycolipid (Fig. S3) 
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Virgibacillus proomii diphosphatidylglycerol, phosphatidylglycerol, phosphatidylethanolamine, a glycolipid, unknown phospholipids, unknown aminophospholipids and unknown polar lipids (Wainø et al., 1999; Heyrman et al., 2003) .
The DNA-DNA relatedness of strain T to V. olivae JCM 30551 T and V. olivae JCM 30551 T exhibited reciprocally low DNA-DNA relatedness (20.4-28.8 %) to each other. These DNA-DNA relatedness values of strain T with the closest phylogenetic neighbours were well below the 70 % cut-off point recommended for the assignment of the strains to the same genomic species (Wayne et al., 1987) . In addition, strain T was differentiated from the phylogenetically closely related type strains by nitrate reduction ability, acid production from D-arabinose, D-mannitol, L-rhamnose and D-xylose, growth in modified JCM no. 377 broth omitting NaCl and MgSO 4 . 7H 2 O, enzyme activity and DNA G+C content (Table 1) .
On the basis of the phenotypic characteristics, phylogenetic analysis using 16S rRNA gene sequences, DNA G+C content and DNA-DNA relatedness, strain T represents a novel species of the genus Virgibacillus, for which the name Virgibacillus kapii sp. nov. is proposed.
Description of Virgibacillus kapii sp. nov.
Virgibacillus kapii (ka9pi.i. N.L. gen. n. Kapii of Ka-pi, a Thai shrimp paste). The type strain is KN3-8-4 T (5JCM 30071 T 5LMG 28282 T 5TISTR 2279 T 5PCU 345 T ), isolated from shrimp paste (Ka-pi) collected from a market in Nakhon Sri Thammarat province, Thailand. The DNA G+C content of the type strain is 43.5 mol%.
